ABSTRACT
T cells counts in preoperative period

INTRODUCTION
Sepsis is a common complication following serious trauma/burn, shock, infection or major surgery, and also is a systemic inflammation response syndrome (SIRS) in the presence of infectious factors. Furthermore, sepsis can develop into septic shock and multiple organ dysfunction syndrome (MODS), which is largely responsible for the extremely high mortality. Nowadays, although great progress has been made in the pathogenesis, diagnosis and prevention of sepsis, the incidence and mortality rate of sepsis still remain high. Studies reveal the mortality rate of sepsis is as high as 28% ~ 56% [1] [2] [3] [4] . Once infected with human immunodeficiency virus (HIV), humans will develop immune dysfunction. HIV infected patients with surgical conditions require surgical treatment in certain environments. Because of the immune dysfunction, HIV infected patients are susceptible to postoperative sepsis that go along with different clinical manifestations. At present plenty of comprehensive hospitals take the HIV testing as a regular program before surgery. Once HIV infection test index is positive, patients will be euphemistically advised against/denied operations by surgeons. One of the reasons against the surgical operation is that patients with HIV infection are susceptible to infectious complication after surgery.
Shanghai Public Health Clinical Center is a designated hospital for treatment of HIV infectious patients. From October 2008 to December 2010, a total of 156 HIV infected patients underwent operation at surgery depart-ment, among whom 144 complete cases data before and after surgery were collected. The data revealed a total of 80 cases suffered from perioperative sepsis complication. Herein, we report our remedy experiences in these patients. 
PATIENTS AND METHODS
Clinical Data
Type of Surgery and Perioperative Management
Routine inspection was conducted after admission, On top of which operative risk was evaluated and surgical preparation was formulated prior to surgery. There were 46 gastrointestinal surgeries, 11 hepatobiliary surgeries, 18 orthopedic surgeries, 9 urological surgeries, 32 surgeries for surface mass resection, 10 surgeries for abscess incision and drainage, 7 surgeries for splenectomy, 6 surgeries for thyroid tumor resection, and 5 surgeries for other conditions such as vascular surgery and ophthalmology. There were 14 cases with preoperative sepsis. For patients with general pathogenic bacteria or with tuberculosis or cryptococcus infection before surgery, symptomatic treatment was carried out and infection was controlled. While, for patients with peritonitis or deep abscess, emergency surgery will be performed on the basis of anti-infection treatment. The vital signs were monitored and complications were timely treated after surgery. Meanwhile, nutrition support, anti-infection, anti-retroviral and anti-tuberculosis treatments also continued.
Grouping
Assuming there are different susceptibility and severity to the sepsis, patients were divided into 4 groups in accordance with the level of CD4 + T lymphocytes. + T cells, the ratio of CD4 + T/CD8 + T cells and the alteration of routine blood testing were respectively statistically analyzed to explore pathogenesis regularity of perioperative sepsis in the patients with varying degrees of immune function damage.
Statistical Analysis
All analyses were performed with SPSS 17.0 statistical software. Sepsis is a systemic inflammation response syndrome (SIRS) in the presence of infectious factors. HIV infected patients meeting the standard of SIRS were diagnosed as sepsis, while patients with dysfunctional organs no less than two were classified as multiple organ dysfunction syndrome (MODS). Means ± standard deviation were adopted for quantitative data, chi square test were employed for variance analysis in qualitative data. Pearson correlation was tested for linear correlation. A value less than 0.05 were considered statistically significant.
RESULTS
There were 14 cases with preoperative sepsis, 66 cases with postoperative sepsis and 64 cases without sepsis after surgery among 144 HIV infected patients. Surgery types and patients with or without preoperative sepsis are listed (Figure 1 ). Patients were divided into 3 groups according to preoperative or postoperative sepsis complication, no sepsis complication. The average count of CD4 + T lymphocytes in the group of no perioperative sepsis is significantly higher than that of CD4 + T lymphocytes in the groups of preoperative and postoperative sepsis (P < 0.05). The levels of CD4 + T cells before surgery in each group are listed (Figure 2 ). Patients were divided into 4 groups according to the number of CD4 + T lymphocytes before surgery. There were 19 cases with complication of sepsis among 23 patients in the Group A (82.609%), 37 cases with complication of sepsis among 53 patients in the Group B (69.811%), 17 cases with complication of sepsis among 42 patients in the Group C (40.476%) and 7 cases with complication of sepsis among 26 patients in the Group D (26.923%). CD4 + T lymphocytes level is significantly reversely correlated (SIRS) in the presence of infectious factors according to sepsis diagnosis standard from the 2001 international sepsis meeting [5] . HIV infective patients were diagnosed as sepsis once meeting the standard of SIRS. The clinical manifestations of patients with HIV infection are variable. Some patients had sepsis before surgery, while some patients showed typical clinical manifestations of SIRS after surgery, such as fever, accelerated heartbeat, fast breath and increased number of White blood cells (WBC), all those vital life indexes will return to normal; Certain patients without any infective factors other than HIV infection present high fever a few days after surgery, and then the body temperature gradually return to normal. However, general antibiotic treatment is hardly effective with sepsis （P < 0.05） .The linear correlation between the level of CD4 + T lymphocytes and the sepsis are showed (Figure 3) . The relationship between the level of CD4 + T lymphocytes before surgery and perioperative sepsis occurrence is analyzed by adopting columns chi-square and Pearson correlation analysis (Table 1) , the single factor of variance analysis of sepsis are presented in Table 2.
DISCUSSION
The Septic Feature of HIV-Infective Patients
Sepsis is a systemic inflammation response syndrome OPEN ACCESS for some patients with obvious opportunistic infections, such as tuberculosis, pneumocystic Carinii pneumonia, fungal infections etc, which makes them prone to suffering septic shock and multiple organ failure. We suspected the diverse septic clinical manifestation of patients with HIV infections after surgery may be due to the different degrees of immune system impairment, the etiology of combined opportunistic infection and the stimulating reaction of organism to surgical trauma. HIV selectively invades cells with CD4 receptor, so CD4 + T lymphocytes are main target cells. Once infected by HIV, the functions of CD4 + T lymphocytes are impaired or even destroyed largely, which is the leading cause of immunodeficiency [6, 7] . When the number of CD4 + T lymphocytes are less than 200 cells/μl, patients may develop AIDS. At this period, the immune function of the patients is significantly compromised and consequently it makes patients prone to multiple opportunistic infections, along with a remarkably increased probability of postoperative infectious complications. The immune function is almost re- + T lymphocytes and sepsis from each group, we find that the level of CD4 + T lymphocytes is negatively correlated with sepsis, which means the lower CD4 + T lymphocytes' level, the higher septic rate. Taking occurrence of sepsis from group of preoperative or postoperative sepsis and no perioperative sepsis as a single factor to test its variance analysis, we found that the level of CD4 + T lymphocytes and hemachrome, the ratio of CD4 + T/CD8 + T lymphocytes from group of no perioperative sepsis before surgery were all higher than the other two groups. The level of CD4 + T lymphocytes and hemachrome from group of no perioperative sepsis after surgery was higher than the other two groups.
Operative Risk Evaluation
The majority of our surgical patients were around 40 years old, most of them were male. About 1/4 patients had not been aware of their infection by HIV until diagnosed through routine examination before surgery. With the depletion of CD4 + T lymphocytes, some patients developed opportunistic infections, accompanied with symptoms of fever, emaciation, anemia etc. For instance, The low level of CD4 + T lymphocytes and hemachrome, the low ratio of CD4/CD8 T lymphocyte before surgery, the low level of platelet and hemachrome, the low ratio of CD4/CD8 T lymphocyte, are all indexes that represent postoperative septic risk factors [8] [9] [10] . To evaluate surgical risk, those comprehensive factors, such as patients' general condition, the complexity of surgery, should be take into account. The treatments and surgical indication for those HIV infected patient with CD4 + T lymphocytes more than 350 cell/ul are similar to those in general population. If the CD4 + T lymphocytes count ranges from 200 cells/μl to 350 cells/μl, we should carefully determine whether patients have other concomitant diseases. If there are no other concomitant diseases, the extent of surgery should be appropriately reduced, and the vital signs should be remained stable during surgery so as to minimize the surgical damage to patients. However, if other concomitant diseases are found, preoperative risk evaluation is necessary, the surgery program should be performed on the basis of control of concomitant diseases. When the CD4 + T lymphocytes count is lower than 200 cells/μl, the surgery for HIV infective patients should be cautious; if surgery is the only strategy to save life or alleviate pain, patients and their relatives should be fully informed of the prognosis and peril of disease before the surgery. It should be noted that one patient with CD4 + T lymphocytes count only 6 cells/μl underwent emergency surgery due to intestinal perforation and peritonitis, the perforated and necrotic intestine was removed and proximal enterostomy was carried out. Even though postoperative wound infection was observed, that patient still discharged with favorable wound healing. In addition, we performed sigmoid colostomy, antifugal and antiretroviral treatment combined with sterile dressing change on one patient with CD4 + T lymphocytes as few as 34 cells/μl, perianal ulcer and cryptococcal meningitis. When patient's perianal ulcer recovered, sigmoid colostomy closure was carried out. At last, that patient was discharged with favorable outcome.
Perioperative Treatment
As tuberculosis,fungal infection and other opportunistic infections are commonly found among AIDS patients, the preoperative general condition should be rectified as early as possible. Those items include appropriate blood transfusion, fluid infusion, application of antibiotics or antifungal drugs for infection control. When CD4 + T lymphocytes count less than 200 cell/ul, sulfonamides and antifungal drugs ought to be applied for preventing from Pneumocystis pneumonia and other fungal infection. As bowel function paralysis after abdominal surgery may continue for 3 to 5 days, vein injection should be first taken as route of administration for tuberculosis and then return to oral till the recovery of bowel function. After terminating administration of antiretroviral drug the day of surgery, the normal administration should be resumed as soon as possible after surgery [11] [12] [13] . A gastric tube were retained at the time of abdominal surgery and closed temporarily after taking medicine. If patients have abdominal distention, some gastric juice can be drawn out one hour later after oral administration. Because resisting tuberculosis drug were used all the time, postoperative tuberculosis spread didn't occur.
Prognosis of Sepsis in HIV Infected Patients
With only wound infection and light systemic inflammatory response symptoms, HIV infective patients usually get better outcome under timely treatment. For those patients with tuberculosis or fungal infections, unless under emergency condition, surgery should not be started until these opportunistic infection are completely controlled; When emergency surgery are necessary in order to address the problem which non-operative treatment can't solve, adequate symptomatic should be given before surgery. After that, antibiotics and antifungal drugs through veinous access according to the length of operation is timely applied. In our study, among 80 perioperative septic cases, 5 patients had died from septic shock and MODS. In those 5 patients, 2 cases have serious pulmonary infection, and 3 cases have severe celiac infection. Other remaining 75 septic patients had recovered for prompt treatment. Therefore, surgery can address the key issues which threaten life or influence subsequent treatment on the basis of fully physical examination, operative risk evaluation and proper measures to control opportunistic infections. The quality of life and survival rate are greatly improved after surgery. In addition, the application of efficient antiretroviral drugs can keep HIV infected patients on the stable stage of disease and contribute to immune reconstruction which prolongs the survival.
